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This lining of claims will replace all prior versions and listings of claims in the 
application: J 

LISTING OF <f!LAIMS: 



1. (origin al); a primer comronfrtttkr^ printer control hardws 

circuit disposed between an upper apparatus and a printer, comprising: 

a halftoijing circuit for performing a halftone process to co^vgrt high-resolution raster 
data, for a first jimage element, that are transmitted from s^kTupper apparatus into first low- 
resolution rasterjdata; and 

an ima&j completion circuit for obtainmglow-resolution raster data for a complete print 
image employing second low-jcesolutiori/faster data, for a second image element, that arc 
transmitted frori said upper apparajm, and said first low-resolution raster data, for said first 
image element, ijhat are transmitted from said halftoning circuit. 

i / 

% (original); iyprinter control circuit according to claim l f wherein said first image 
element is an itti^tr^fion, and said second image element constitutes characters and graphics. 

3. (ori^ijml): A printer control circuit according to claim 1 or 2, wherein said high- 
resolution/rastei: data for said first image element, which are transmitted from said upper 
apparatus, are expressed using an upper apparatus display color system that differs from a printer 
display color system that is employed by said printer; wherein said second low-resolution raster 

da^a for saidj^caa^ f rom said upper apparatus, are 

exrifessed using-, said printer display color system; and wtoreirisaid halftoning circuitXso 
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-4>erf^n5-CoIof|conversion for said high-resolution raster data lor said first image eln nentJhat 
are transmittedj from said upper apparatus display color system to saidjjritfier display color 

system. \ 

\ 

4. (origjnal); A printer control circuit according to claim 1, wherein for said low- 
\ resolution rasfe^ data for said complete print inrlage said image completion circuit changes pixel 
order for interiaped printing. 



• X 

5. (orig^ial); A printer><£ontrol apparatus according to claim 1, wherein a memory is 



^ provided for saiji image cojaipletion circuit, and wherein to obtain said low-resolution raster data 
\ ) ^ for said complete print/image said first low-resolution raster data for said first image element and 
said second low*-re«>lution raster data for said second image element are superimposed and are 
written in said i^emory. 

6. #>ri$i£ial): A printer control apparatus according to claim 5, wherein, when said 
image completion circuit is writing one of said first low-nesolution raster data for said first image 
demerit and sai£ second low-resolution raster data for said second image element, said image 
completion cin^k holds the other of said first and second low-resolution raster image data that 

^to be written: to said memory. 

7. (orifi^al): A printer control apparatus according to claim 5, wherein said high- 
fesolution rastcx;data for said first image element and said second low-resolution raster data for 
said second i nage elem ent are sequentially transmitted by said upper apparatus; and wherein/ 

Hen said ima^tt completion circuit reeo|pfi^^ data both for said first and foriaid 
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v _ 

--secoild'lmage elements have been rasterized, said image completion circuiTInciSmems-^ 
address for designating a location in said memory for writing said raster data, arxd^supeiimposes 

for said first and said 



\ and writes, at tMe same vertical address in said memory, said 
^ / second image eil jments for the same raster 



raster 




\ 



8. (original): A printer control apparatus accofcttng to claim 7, wherein, for a raster 

■ / 
having said first jimage element or said second dement not available, a raster end command for 

instructing rasteij termination of a pertinent imelge element is transmitted by said upper apparatus, 
and wherein, ujpon receiving said raster end command, said image completion circuit 
acknowledges s^id raster tenninatian of said pertinent image element and obtains the same 
results without requiring null dat* for said- pertinent image element that is being written in said 
memory, : 

x . 

9. (original) A ^printer control apparatus according to claim 5, wherein, in order to 
develop said lo^-resdution raster data for said complete print image, said memory has a 
capacity that is li»rge enough to store all the raster data in a range that is equivalent to one where 
the print head of&aid printer covers two paths; and wherein, while said image completion circuit 
reads raster data; stored in said memory that said print head requires for the current path, said 
image completion circuit writes raster data in said memory until the last raster that said print 
head reqi/ires fcrrthe next path is reached. 

10. (original); A printer control apparatus according to claim 5, wherein said image 
completion circu it writes ra gterdata to said memory in an OR write mode; and when&n said 
Lmflgdcompletioij circuit reads raster mode^reiri^d memory in a clear read mod^during the 
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last- roadiug c yfoe for each raster, and in a iioi uu d lead - mod e during a reading cycle utk j 

> 

the last readinjgjcycle. 

11. (original) A printer comprising: 
a dedicated hardware circuit for processing imag^Tdata that are received from an upper 

apparatus, said jledicated Iiardware circuit includir 

a halftoning circuit for perfonning hdiftoning for high-resolution raster data for a first 
image element Received from said uppep^pparatus and obtaining first low-resolution 
raster data; and * 

an imag^ completion cjtouit for obtaining low-resolution raster data for a complete print 
image from second low-rep6lution raster data that are received from said upper apparatus for a 
second image ilement/and said first low-resolution raster data that are received from said 
halftoning circu|t for/said first image element, 

wherein jprfnting is performed using said low-resolution raster data that are ohtained by 
said dedicated hardware circuit for said complete print image. 

12. /original): A printer according to claim 11, wherein said first image element is an 
illustratioi^ and £aid second image element constitutes characters and graphics. 

(original); A printer according to claim 11 or 12, wherein said high-resolution raster 
data foi said firs*: image element, which are transmitted from said upper apparatus, are expressed 
using/an upper Apparatus display color system dial differs from a printer display color system 
thatyis employedb ysaid printer^ wherein said second low-resolution raster data for said second 
imafits^lOTient, which are transmitted from said^uppeT^ expressed using said printer 
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display color q j rtcan v aud wheid n said halftoning circutt a l so peilormS color co nvcnritm-forT^ 
high-resolution j raster data far said first image element that are transmitted fram^said upper 
apparatus displ<jy color system to said printer display color system. 

14 (original); A printer according to claim 11, wherein for said low-resolution raster 
data for Said complete print image said image cprfipletion circuit changes pixel order for 
interlaced printi lg. 

15. (original): A printer acc^cUng to claim 11, wherein a memory is provided for said 
\ image completion circuit, and w}i6rein to obtain said low-resolution raster data for said complete 

print image saidjfirst low-resolution raster data for said first image element and said second low- 
Tesolution raster} data fpf said second image element are superimposed and are written in said 
memory* 

16. (oia^mal): A printer according to claim 15, wherein, when said image completion 
circuit is writing one of said first low-resolution raster data for said first image element and said 
second Ibw-resofution raster data for said second image element, said image completion circuit 
holds/the other cf said first and second low-resolution raster image data that arc to be written to 
satyl memory. 

i 

17. (ori^nal): A printer according to claim 15, wherein said high-resolution raster data 
For saidJirsU£4g&-e^ second low-resolution raster data for said second image 

foment are sequentially transmitted by saidupper-apEanitus; and wherein, when said image 
completion circUjt recognizes that raster data both for said firet^ana-fe^aid second image 
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e l ements have , freen notorized, said image completion circuit incre m ents a vertical addresse d? 

designating a Icjcation in said memory for writing said raster data, and superimpp&^sand writes, 

at the same vertical address in said memory, said raster data for said tf^gnd said second image 

elements for tftfj same raster. 

18. (orijginal): A printer according to claim^ wherein, for a raster having said first 
image element hi said second clement not avaiJaWe, a raster end command for instructing raster 
termination of ^ pertinent image elements transmitted by said upper apparatus, and wherein, 
upon receiving ^aid raster end command, said image completion circuit acknowledges said raster 

? termination of s^d pertinent irn^ge element and obtains the same results without requiring null 
data for said pertinent ima^e element that is being written in said memory. 

19. (original)/ A printer according to claim 15, wherein, in order to develop said low- 
resolution raster* data for said complete print image, said memory has a capacity that is large 
enough to etonf *il the raster data in a range that is equivalent to one where the print head of said 
printer covers tWo paths; and wherein, while said image completion circuit mads raster data 
stored in/said intsnory that said print head requires for the current path, said image completion 
circuit/writes raster data in said memory until the last raster that said print head requires for the 
nextypath is reached. 

i 

20. (original): A printer according to claim 15, wherein said image completion circuit 
writes raster dat|* to said memory in an OR write mode; and wherein said image completion 
4-cuil reads raster mfid&-ta^ the last reading cycle for 

; and a normal read mode during reading cycle other than thelasTtead^ cycle. 



ei c 
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prwtwg system comprising: 
an uppoi apparatus; 

i 

a printer* and 

a dedicated printer controj/ftardware circuit located in between said upper apparatus and 
said printer, t 

said defeated hardware circuit including 

a halftoijing c^fcuit for perfonning halftoning for high-resolution raster data for a first 
image element rjece^ed from said upper apparatus and obtaining first low-resolution raster data, 
and 

an imag^ completion circuit for obtaining low-resolution raster data for a complete print 
image from sic^nd low-resolution raster data that are received from said upper apparatus for a 
second image element, and said first low-resolution raster data that arc received from said 
halftoning ^fcircu$ for said first image element. 

): A printing system according to claim 21, wherein said first image element 
is an illustration,, and said second image element constitutes characters and graphics. 

123. (original): A printing system according to claim 21 or 22, wherein said high- 
resolution raster data for said first image element, which are transmitted fiom said upper 
apparatus, arc caressed using an upper apparatus display color system that differs from a printer 
display color system that is employed by said printer, wherein said second low-resolution raster 

expresjied^usi^^ printer display coloTsy^^ halftoning circuit also 
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pcrfonna color j:un veKh>rt for said higli-ieaoluiion lasler data for said first lmage^g ictagnrtnat 
are transmitted jfrom said upper apparatus display color systeip^tortaidprintcr display color 
system. 

24. (ori|inal): A printing sy^Bin^according to claim 21, wherein for said low-resolution 
raster data for sjrid compleiejseiW image said image completion circuit changes pixel order for 
interlaced printing. 

25. (ortjpnal): A printing system according to claim 21, wherein a memory is provided 

for said image completion circuit, and wherein to obtain said low-resolution raster data for said, 
complejrf print ijnage said first low-resolution raster data for said first image element and said 
second low-rescjlution^rfcter data for said second image element arc superimposed and are 
ftten in saidlr^emory. 



26. (original): An upper appa^atfisTfta a printing s 
printed by a printer, that outputs high^resd^ for a first image element included in 

a print image ancilfiw-resSlufion raster datalfo? which halftoning has been processed for a second 



image element included in said print image. 

"27. (uid^inal). An uppe^-apparaiaisjcc^i^to claim 26, wherein said first image 
element is an illustration, and said second imagedemeaHx>n^^ chamctenTanc 

28. (originaJ)>^nupper apparatus according to claim 26, which expresses said high- 

resoiution^stei- data for said first image element using an upper apparatus display color system 

by said printer, and which 



fers from) a printer display color system 
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eApiesses said jow-resoluiio n im>Uu datd fui said fcaond image ckmont u s ing s aid printe r di{ 
color system. 

«■ 

29, (Qrjginal): An upper apparatus according to claim 2(^tfhich sequentially transmits 
said high-resoljition raster image for said first image clemenfand said low-resolution raster data 
for said seconc| image element, and which, for a ra^ifr having said first image element or said 
second image ; Element not available, transinjfe a raster end command for instructing raster 
termination of r t pertinent image element 

i / 

30. (original): A computer-readable recording medium on which is stored a computer 
program for csp in a computer, said computer constituting an upper apparatus, for a printing 
system for ouiijutting inaige data to be printed by a printer, that outputs high-resolution raster 
data for a first ibiag^clement included in a print image and low-resolution raster data for which 
halftoning has processed for a second image element included in said print image. 



31. Apjt^iously presented): A printer control circuit according to claim 1, wherein the 
low-resolution liaster data for the second image element is generated by performing a halftone 
process/in said Upper apparatus. 

32. (previously presented): A printer according to claim 11, wherein the low-resolution 
raster data for d£ second image element is generated by performing a halftone process in said 
upfterappj 



10 
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3^ (pTT r jvioi i slv pres e nt e d)- A printing sy stem according to claim 21. wherein the low - 
resolution raste| data for the second image clement is generated by performing a>atftone process 
in said upper 4p£>aratu$. 

34, (piously presented): An upper appara^according to claim 26, wherein the low- 
resolution rasteij data for the second image elepa^nt is generated by performing a halftone process 
in said upper apparatus. 



35. (previously presented): A computer-readable recording medium according to claim 
30, wherein the |ow-resoiution raster data for ihe second image element is generated by 
? performing a h^f tope process in the upper apparatus. 

A printer control circuit of claim 1, further comprising: 
'uppcrf apparatus interface for communicating with an upper apparatus; and 
^a printer interface for communicating with a printer. 



37- (neyj) A printer control circuit of claim 36, further comprising: 
a comm^id generation circuit which converts the low-resolution raster data for the 
fcomplctc print iijaage jp/o a printer command which is transmitted to the printer via said printer 
finxemcer 




11 
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38. 



printing system ot claim 21 , wherein saichfee 
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lardware circuit further 



\ includes a printer interface for communicating with the prmt©fr 



39. (ne\jo Ajjrintmg system of 

a copifnind generation circuit which converts the low-resolution raster data for the 
complete print ijnage into a printer command which is transmitted to the printer via said printer 
erface* 
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